Selective eicosanoid formation during HL-60 macrophage differentiation. Regulation of thromboxane synthase.
Earlier studies on HL-60 cells induced to differentiate into macrophages by phorbol esters have shown a selective stimulation of thromboxane (Tx) formation from endoperoxide prostaglandin (PG) H2, indicating that Tx synthesis is regulated at the level of Tx synthase (TxS), one of the peripheral enzymes of the PGH-synthase pathway. We now report on the regulation of TxS during HL-60 macrophage differentiation using monoclonal anti-TxS serum and comparing turnover rates of TxS and its biological activity with those of other enzymes of arachidonic acid metabolism. Western-blot analysis, enzyme-linked immunosorbent assay, immunohistochemical staining and [35S]methionine-labeling experiments suggested a phorbol-ester-dependent early induction of synthesis of TxS. [35S]Methionine incorporation into TxS was stimulated within 4 h after initiation of differentiation and was associated with a major rise in the TxS catalytical activity. Pulse-chase experiments showed a half life for the TxS protein of 16.4 h in both control and phorbol-ester-treated cells. The biological half life of TxS was 10.5 h, as determined by PGH2 incorporation into TxB2 after cycloheximide treatment. In contrast, the biological half lives of PGH synthase, prostacyclin synthase and 5-lipoxygenase were significantly shorter and were 3, 2.5 and 2.5 h, respectively. These results reveal that Tx synthesis in macrophages is mediated by at least two distinct mechanisms; a protein-kinase-C-dependent induction of de novo synthesis of TxS and the selective resistance of the enzyme against the activity of protein kinase C.